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1. 

METHOD AND SYSTEM FOR MULTIMEDIA 
MESSAGING SERVICE (MMS) TOVIDEO 

ADAPTATION 

RELATED APPLICATION 

The present application claims benefit to the U.S. provi 
sional application Ser. No. 60/971,111 filed on Sep. 10, 2007 
entitled “MULTIMEDIA MESSAGING SERVICE (MMS) 
TOVIDEO ADAPTATION', which is incorporated herein by 
reference. 

FIELD OF THE INVENTION 

The present invention relates to multimedia messaging 
service (MMS) and more specifically to the adaptation of 
media contained in a MMS message into a single media. 

BACKGROUND OF THE INVENTION 

The multimedia messaging service (MMS) as described, 
e.g., in the OMA Multimedia Messaging Service specifica 
tion, Approved Version 1.2 May 2005, OpenMobile Alliance, 
OMA-ERP-MMS-V1 2-20050429-A.zip, which is avail 
able at the following URL http://www.openmobilealliance 
.org/Technical/release program/mms V1 2.aspx, provides 
methods for the peer-to-peer and server-to-client transmis 
sion of various types of data including text, audio, still 
images, and moving images, primarily over wireless net 
works. 

While the MMS provides standard methods for encapsu 
lating Such data, the type of data may be coded in any of a 
large number of standard formats such as plain text, 3GP 
video and audio/speech, SP-MIDI for synthetic audio, JPEG 
still images (for details on any one of those refer to Multime 
dia Messaging Service, Media formats and codecs, 3GPP TS 
26.140, V7.1.0 (2007-06), available at the following URL 
http://www.3gpp.org/ftp/Specs/html-info/26140.htm). 

FIG. 1 illustrates one example of a MMS system architec 
ture 100, including an Originating Node 102, a Service Deliv 
ery Platform 104, a Destination Node 106, and an Adaptation 
Engine 108. The Originating Node 102 is able to communi 
cate with the Service Delivery Platform 104 over a Network 
“A” 110. Similarly the Destination Node 106 is able to com 
municate with the Service Delivery Platform 104 over a Net 
work “B” 112. The Networks “A” and “B” are merely 
examples, shown to illustrate a possible set of connectivity, 
and many other configurations are also possible. For example, 
the Originating and Destination Nodes (102 and 106) may be 
able to communicate with the Service Delivery Platform 104 
over a single network; the Originating Node 102 may be 
directly connected to the Service Delivery Platform 104 with 
out an intervening network, etc. 
The Adaptation Engine 108 may be directly connected 

with the Service Delivery Platform 104 over a link 114 as 
shown in FIG. 1, or alternatively may be connected to it 
through a network, or may be embedded in the Service Deliv 
ery Platform 104. 

In a trivial case, the Originating Node 102 may send a 
(multimedia) message that is destined for the Destination 
Node 106. The message is forwarded through the Network 
“A” 110 to the Service Delivery Platform 104 from which the 
message is sent to the Destination Node 106 via the Network 
“B” 112. The Originating and Destination Nodes (102 and 
106) may for instance be wireless devices, the Networks “A” 
and “B” (110 and 112) may in this case be wireless networks, 
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2 
and the Service Delivery Platform 104 may provide the mul 
timedia message forwarding service. 

In another instance, the Originating Node 102 may be a 
server of a content provider, connected to the Service Deliv 
ery Platform 104 through a data network, i.e. the Network'A' 
110 may be the internet, while the Network “B” 112 may be 
a wireless network serving the Destination Node 106 which 
may be a wireless device. 

In a more general case, the capabilities of the Destination 
Node 106 may not include the ability to receive, decode, or 
display the message in the form in which it was sent from the 
Originating Node 102. In order for the Destination Node 106 
to handle the message, the message received from the Origi 
nating Node 102 may be modified in the Adaptation Engine 
108 before being delivered to the Destination Node 106. 
A “Standard Coding Interface' proposed by the “Open 

Mobile Alliance' provides a framework for standardizing an 
approach to message adaptation for the MMS as described in 
Open Mobile Alliance document OMA-AD-STI-V1 0 
20070515-A “Architecture of the Environment using the 
Standard Transcoding Interface', which is available at the 
following URL http://www.openmobilealliance.org/Techni 
cal/release program/sti V10.aspx. 

In the example configuration of FIG. 1, transmission of a 
message from the Originating Node 102 to the Destination 
Node 106 would involve the following five steps, assuming 
that message adaptation is required: 
Step 1: 

a “source message' is sent from the Originating Node 102 
to the Service Delivery Platform 104; 

Step 2: 
the Service Delivery Platform 104 determines the capabili 

ties of the Destination Node 106, for example by inter 
rogating the Destination Node 106 directly or by con 
Sulting a database of capabilities; 

Step 3: 
the Service Delivery Platform 104 sends a request to the 

Adaptation Engine 108, the request including the origi 
nal “source message', and a description of the capabili 
ties of the Destination Node 106: 

Step 4: 
the Adaptation Engine 108 performs the adaptation of the 

“source message' into an “adapted message'; and 
Step 5: 

the Adaptation Engine 108 returns the “adapted message' 
to the Service Delivery Platform 104 which forwards it 
to the Destination Node 106. 

While the “Standard Coding Interface', described in the 
OMA Multimedia Messaging Service specification, 
Approved Version 1.2 May 2005 cited above provides a 
framework for transcoding messages that are destined to 
wireless devices, there remains a requirement for developing 
an adaptation engine with adaptation methods for specific 
types of destination nodes or services. 

SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide an 
improved method and system for multimedia messaging Ser 
vice (MMS) to video adaptation, which would avoid or miti 
gate the drawbacks of the prior art. 

According to one aspect of the invention, there is provided 
a method for adapting a multimedia message, comprising a 



US 8,677,241 B2 
3 

presentation and a plurality of input media, into an output 
single media, the method including the steps of: 

(a) parsing the presentation; 
(b) creating a logical timeline of the plurality of input 
media from the parsed presentation; 

(c) creating an adaptation pipeline from the logical time 
line; and 

(d) creating the output single media by executing the adap 
tation pipeline. 

The step (a) includes breaking down the presentation into 
components representing times and durations of each of the 
plurality of input media. 
The step (b) includes the steps of: 
(i) determining a start time and duration of each of the input 

media; 
(ii) identifying the presence of any text media in the plu 

rality of input media; 
(iii) inserting all input media except the text media into the 

logical timeline; and 
(iv) inserting the text media into the logical timeline after 

the step (iii). 
The step (c) comprises creating a sequence of individual 

adaptation instruction steps in the form of an adaptation pipe 
line following the order of the logical timeline. Preferably, the 
individual adaptation instruction steps include defining 
operations to be performed in the order of the logical timeline, 
the operations leading to the output single media. The step (d) 
comprises executing the individual adaptation instruction 
steps upon the input media resulting in the output single 
media. 

Conveniently, each individual adaptation instruction step 
comprises: 

defining one or more input media for transcoding: 
defining a transcoding operation for the one or more input 

media using a set of transcoding parameters; and 
defining a respective destination output media for the result 

of the transcoding operation. 
In the embodiment of the invention, the respective desti 

nation output media is the output single media. Conveniently, 
the step (d) includes merging the respective destination out 
put media into the output single media. 

In the embodiments of the invention, the multimedia mes 
sage is a multimedia messaging service (MMS) message. 

In the method described above, the output single media is 
one of the following: 

an audio file; 
a video file including a video stream; or 
a combined audio and video file including audio and video 

StreamS. 

Alternatively, the output single media may be one of the 
following: 

an audio stream; 
a video stream; or 
a combined audio and video stream. 
In the method described above, the step (d) comprises 

converting a text media of the plurality of input media into a 
graphical representation, and wherein the step (d) further 
comprises overlaying the graphical representation over the 
video stream of the video file or the combined audio and video 
file respectively. 

Similarly, the step (d) may comprise converting an image 
media of the plurality of input media into a video represen 
tation, and inserting the video representation into the video 
stream of the video file or the combined audio and video file 
respectively. 

According to another aspect of the invention, there is pro 
vided a method for adapting a plurality of input media con 
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4 
tained in a multimedia messaging service (MMS) message 
including a presentation, into an output single media, the 
method including steps of 

(a) parsing the presentation; 
(b) creating a logical time line from the parsed presenta 

tion; 
(c) creating an adaptation pipe line from the logical time 

line; and 
(d) executing the adaptation pipeline to generate the output 

single media. 
The step (a) includes breaking down the presentation into 

components representing times and durations of each of the 
plurality of input media. 
The step (b) includes the steps of: 
(i) determining a start time and duration of each input 

media; 
(ii) identifying the presence of any text media in the plu 

rality of input media; 
(iii) inserting all input media except the text media into the 

logical timeline; and 
(iv) inserting the text media into the logical timeline after 

the step (iii). 
The step (c) comprises creating a sequence of individual 

adaptation instruction steps in the form of an adaptation pipe 
line following the order of the logical timeline. 
The individual adaptation instruction steps include defin 

ing operations to be performed in the order of the logical 
timeline, the operations leading to the output single media. 
The step (d) comprises executing the individual adaptation 

instruction steps upon the input media resulting in the output 
single media. 

According to another aspect of the invention, there is pro 
vided a media adaptation system for adapting a multimedia 
message including a plurality of input media, into a single 
output media, the system comprising: 

a parser module for parsing a presentation of the multime 
dia message; 

a timelining module for creating a logical timeline of the 
input media from the parsed presentation; 

a pipelining module for creating an adaptation pipeline 
from the logical timeline; and 

a pipeline execution module for creating the output single 
media by executing the adaptation pipeline. 

The parser module includes means for breaking down the 
presentation into components representing times and dura 
tions of each of the input media of the multimedia message. 
The timelining module includes means for: 
(i) determining a start time and duration of each input 

media; 
(ii) identifying the presence of any text media in the plu 

rality of input media; 
(iii) inserting all input media except the text media into the 

logical timeline; and 
(iv) inserting the text media into the logical timeline. 
The pipelining module comprises means for creating a 

sequence of individual adaptation instruction steps in the 
form of an adaptation pipeline following the order of the 
logical timeline. 
The pipeline execution module comprises means for 

executing the individual adaptation instruction steps upon the 
input media resulting in the output single media. 
A computer readable medium, comprising computer code 

instructions stored thereon for performing the steps of the 
method described above is also provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention will now be described, by 
way of example, with reference to the accompanying draw 
ings, in which: 
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FIG. 1 illustrates one example of an MMS system archi 
tecture 100 of the prior art; 

FIG. 2 shows a block diagram 200 illustrating media adap 
tation of an example input MMS message 202 into a single 
output audio/video media 204, including an adaptation 
method 224, according to an embodiment of the invention; 

FIG.3 shows a SMIL code segment that would correspond 
to the presentation 208 of the MMS message 202; 

FIG. 4 is a flow chart of steps of the adaptation method 224; 
FIG. 5 shows an expanded flow chart of the step 404 

“Create Logical timeline' of the adaptation method 224; 
FIG. 6 shows a completed example logical timeline 600 

that corresponds to the example presentation 208 of FIG. 3; 
FIG. 7 shows an example adaptation pipeline 700, derived 

from the example logical timeline 600; 
FIG. 8 shows an expanded flow chart of the step 406 

“Create adaptation pipeline' of the adaptation method 224; 
and 

FIG. 9 shows an improved media adaptation system 900 
according to the preferred embodiment of the invention. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS OF THE INVENTION 

The invention is concerned with the processing of MMS 
messages and the “media' contained in an MMS message. A 
single media is a block of data that represents information that 
is intended to be read, heard, or viewed. Because the term 
“media” is often applied more broadly, the term “single 
media' will be used in the present description, to designate a 
media (block of data) that does not contain other single 
media: 

a text single media format can only contain text; 
an image single media format can only contain one or more 

a still or animated images (S); 
an audio/video single media format can (typically) only 

contain audio/video; 
an audio single media format can only contain an audio clip 

(here we mean audio, speech and synthetic audio). 
From this point on, animated images are considered to be 

equivalent to video. Still images are considered as images. 
Briefly stated, it is an objective of the invention to adapt an 

input MMS message that may contain media Such as audio 
clips, video clips, still or animated images, and text, into a 
single output audio/video media. The adapted single audio/ 
Video media may subsequently be delivered to a destination in 
any specified format or encapsulation. 
The terms “media” and (more specifically) "single media” 

will be used to describe a distinct component or block of data 
in an MMS message. Thus a block which is coded to provide 
moving images with Sound may be termed a audio/video 
media, a block coded to provide a still or animated image (s) 
may be termed an image media, and a block of text may be 
termed a text media. The MMS message as a whole may thus 
be considered to be a “container media” which encapsulates 
one or more 'single media'. 
The single media blocks contained in an MMS message are 

stored sequentially. An MMS message may optionally con 
tain a special type of media called a “media presentation” or 
simply “presentation'. The purpose of the presentation is to 
represent the relationship between the other single media 
blocks contained in the message, in terms of sequencing, 
ordering and timing of the presentation of the single media to 
which it refers. In other words, the presentation represents 
when and for how long each single media is presented in 
relationship to the other ones inside the MMS. 
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6 
FIG. 2 shows a block diagram 200 illustrating media adap 

tation of an example input MMS message 202 into a single 
output audio/video media 204, according to an embodiment 
of the invention. 
The input MMS message 202 comprises an “MMS header' 

206, a “presentation' 208, an “audio/video media” 210 
including an audio part 210a and a video part 210v, an “image 
media' 212, an “audio media' 214, and a “text media' 216. 
The single output audio/video media 204 comprises an 

audio part 204a and a video part 204v. 
The audio part 204a of the single output audio/video media 

204 includes an adapted audio part 218. The video part 204 v 
of the single output audio/video media 204 includes an 
adapted video part 220 and an adapted image media with text 
overlay. 
The input MMS message 202 is transformed and adapted 

into the single output audio/video media 204 with an adapta 
tion method 224 that may be executed by innovative software 
loaded into the adaptation engine 108 (see FIG. 1). 

While the example input MMS message 202 may be a 
standard MMS message according to the OMA Multimedia 
Messaging Service specification, Approved Version 1.2 May 
2005 cited above, and the single output audio/video media 
204 may be a media file according to an established format, it 
is the innovative adaptation method 224 which permits the 
transformation or adaptation of MMS messages into the 
single media format. 
The “MMS header 206 provides general information con 

cerning the input MMS message 202 such as the originator of 
the message, the destination of the message, as well as details 
about the data that the message contains. The MMS header 
206 also identifies the presence of a presentation in the mes 
sage, in this example the “presentation' 208. 

Generally speaking, the information contained in the “pre 
sentation' 208 includes a recipe for presenting the message 
content (the individual “media') in the destination device. In 
the present example, the “presentation' 208 proposes the 
following sequence: 

play the “audio/video media 210 first, 
then 

play the “image media 212, the “audio media” 214, and 
the “text media” 216 in parallel. 

The example presentation 208 will be described in more 
detail below (see FIG. 3). 
The “audio/video media 210, the “image media 212, the 

“audio media' 214, and the “text media” 216 may be data 
blocks containing respectively; coded data representing a 
Video clip (with Sound); a still image; an audio clip; and text 
to be displayed. The message may contains these “media” 
physically, or it may contain references to the actual data 
blocks to be obtained physically when required by the adap 
tation engine (108) that executes the adaptation method 224. 
The input MMS message 202 that is illustrated in FIG. 2 is 

merely an example, showing one instance of each type of 
“single media', for the purpose of describing the innovative 
adaptation method 224 which adapts the input MMS message 
202 into the single output audio/video media 204. In practice, 
MMS messages of lower or higher complexity may also be 
adapted into a single audio/video media. 
When an MMS message is sent from an originating device 

(for example the originating node 102, see FIG. 1) to a des 
tination device (the destination node 106), the message is first 
created using the capabilities of the originating device. This 
device may not have the means of determining what the 
capabilities of the destination device are. 
An entity, which manages this type of traffic (for example, 

the Service Delivery Platform 104), has the ability to identify 
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the destination device to which the MMS message is 
addressed. It may have the ability to query that device for its 
capabilities. If the content of an MMS message does not 
match the capabilities of the destination device then an adap 
tation is required. If both sending and receiving devices are 
capable of handling MMS messages, the result of the adap 
tation is normally also an MMS message but with its content 
(the media contained in it) having been changed by the adap 
tation to a format suitable for the destination device. 

The present invention is concerned with the specific case 
where an adaptation of an input MMS message is required 
that results in a single audio/video media output. This is 
required when the destination device does not have the capa 
bility to deal with a MMS message containing several single 
media, but it does have the capability to deal with one or more 
audio/video single media formats. 

Adaptation of an input MMS message to a single output 
audio/video media has several high level steps: 

parsing of the input MMS message; 
parsing of the input presentation. If none exists a default 

presentation is created from the parameters of the media; 
creation of a logical timeline that represents the intent of 

the presentation as far as how the content of the MMS 
message should be presented to the destination (i.e. the 
device that wants to play back the message); 

perform adaptations necessary to generate a single output 
audio/video media that respects the logical timeline. 

Parsing of an input MMS message (e.g. the input MMS 
message 202, see FIG. 2) requires breaking down the message 
into Sub-components, (in the present example, that includes: 
the MMS header 206; the presentation 208; the audio/video 
media 210 including its audio part 210a and video part 210 v; 
the image media 212; the audio media 214; and the text media 
216). Each Sub-component corresponds to one of the media 
contained in the MMS message. The end result of the message 
parsing step is an abstract data structure (that may be stored in 
computer memory, for example) representing the structure of 
the MMS message. 
Presentation 
As mentioned earlier, the presentation 208 that may be 

included in an MMS message (e.g. the input MMS message 
202) includes a set of instructions which may be considered to 
be a recipe for presenting the message content (the “media') 
in the destination device. The adaptation method 224 makes 
use of the information found in the presentation 208 to drive 
the adaptation process. 

The presentation 208 is coded in the Synchronized Media 
Integration Language (SMIL) markup language described in 
Synchronized Multimedia Integration Language (SMIL) 2.0 
Specification W3C Recommendation 7 Jan. 2001, available 
at the following URL http://www.w3.org/TR/smil20/. 

FIG.3 shows a SMIL code segment that would correspond 
to the presentation 208, as an example. 

The presentation 208 comprises 19 lines of SMIL code. 
Line 01 identifies the code as SMIL code. A header (lines 02 
to line 08) includes screen layout specifications for an 
“Image” region (line 05) and a “Text” region (line 06). A 
“body' of the presentation (lines 09 to 18) contains media 
specifications within “par” (parallel paragraphs) blocks. 
The first “par” block (lines 10 to 12) specifies a duration of 

8000 milliseconds (line 10) during which a named video 
source (“video1.3gp') is to be played in the “Image region, 
from a time 0 to a time 8000 milliseconds (line 11). 
The second “par block (lines 13 to 17) specifies a duration 

of 6000 milliseconds (line 13) during which three media are 
to be presented: 
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8 
a named audio source (“audiol.aac') from a time 0 to a 

time 6000 milliseconds (line 14); 
a named image source (“image1.jpg) from a time 0 to a 

time 3000 milliseconds (line 15); and 
a named text source ("text1.txt') from a time 3000 to a time 

6000 milliseconds (line 16). 
The presentation 208 is a simple example, in order to 

illustrate the basic concept of the innovative adaptation 
method 224. More complex presentations may be constructed 
and the SMIL language includes numerous additional key 
words that may be used to specify presentation elements. 
Without going into particulars here, it is intended that the 
adaptation method 224 will either implement all features that 
may be specified in the presentation of a MMS message, or 
provide a default behavior. 

FIG. 4 is a flow chart of steps of the adaptation method 224, 
including steps: 
402 “Parse Presentation: 
404 “Create logical timeline': 
406 “Create adaptation pipeline'; and 
408 “Create output single media”. 
If a presentation (such as the presentation 208) is present in 

the input MMS message then this presentation is used. If no 
presentation is present then a default presentation is created 
that simply presents all the single media of the input MMS 
message sequentially for their entire duration. 

Using the information in the presentation, it is possible to 
identify the order and timing of the media that should be 
played. In the present example, the consecutive “par blocks 
are identified in the SMIL code of the presentation 208 (lines 
10 to 17, FIG. 3) which yield information about how the 
media they refer to should be "played back”. 

In the step 402 "Parse Presentation', this information in the 
presentation 208 is broken down into components that repre 
sent the times and durations of each of the single media of the 
input MMS message. 

FIG. 5 shows an expanded flow chart of the step 404 
“Create Logical timeline' in which a logical timeline is cre 
ated, comprising the following (sub)-steps: 
502 "Determine start times and durations'; 
504 “Identify text media': 
506 “Insert all media except text'; and 
508 “Insert text media. 
To create the logical timeline, the presentation is inspected 

in the step 502 "Determine total duration” to determine the 
start time and duration of each single media it refers to, thus 
creating an empty timeline of Sufficient duration. 

Note that the ultimate goal of the adaptation is a single 
audio/video media. In the next step 504“Identify text media”. 
and before proceeding with insertion of any media in the 
logical timeline, the presentation is analyzed to identify the 
presence of any text media. This is done so that empty video 
may be inserted where required in the event that no video/ 
image is present in the input MMS message. This permits the 
text to be added to the output audio/video single media in the 
form of a text overlay. Note that a video text overlay requires 
the presence of video. 

In the next step 506 “Insert all media except text all audio, 
image, and video media are inserted on the logical timeline, 
using the time and duration specifications for each that are 
found in the presentation. Upon inserting media on the logical 
timeline, the start time and duration of any single media 
already inserted, may be adjusted so that they are aligned with 
one another (start at the same time and have the same dura 
tion). Such adjustments may be necessary to ensure that no 
media overlaps more than one other media. This is done to 
make it possible to perform the requested adaptation as a set 
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of individual adaptations with the least amount of mutual 
dependency, and to be able to insert silences (empty audio) 
and/or empty video frames (empty video) if necessary. 

Initially, all audio, image and video single media found in 
the input MMS message are thus inserted in the logical time 
line. 

In the final step 508“Insert text media', the insertion of any 
text media that may be present, completes the logical timeline 
creation. 
The resulting logical timeline is an ordered sequence of 

single media sets, each single media set comprising a concur 
rent set of at most one of each type from the following: an 
audio, an image or video, and optionally a text segment. A 
“single media set may also be loosely termed an “input 
media' of the containing input MMS message. 

FIG. 6 shows a completed example logical timeline 600 
that corresponds to the example presentation 208 (FIG. 3). 
The scale of the logical timeline 600 is provided through a 
time track 602 marked in seconds. The logical timeline 600 
then comprises an audio track 604, a video/image track 606, 
and a text track 608. 
The audio track 604 has a total duration of 14 seconds, and 

comprises three segments: a “video1.3gp (audio part)’ seg 
ment 610 of 8 seconds duration, an “audio 1.aac first 3 secs’ 
segment 612 of 3 seconds duration, and an “audio 1.aac last 3 
secs’ segment 614 of 3 seconds duration. 
The video/image track 606 also has a total duration of 14 

seconds, and comprises three segments: a “video1.3gp (video 
part) segment 616 of 8 seconds duration, an "image1.jpg 
segment 618 of 3 seconds duration, and an “empty video 
segment 620 of 3 seconds duration. The text track 608 also 
has a total duration of 14 seconds, and comprises two seg 
ments: a blank segment 622 of 11 seconds duration, and a 
“text1.txt segment 624 of 3 seconds duration. 

In terms of single media sets, the example logical timeline 
600 includes three single media sets (SMS) 

a first (8 seconds) SMS 626, comprising the “video1.3gp 
(audio part)’ segment 610 and the “video 1.3gp (video 
part)’ segment 616 of 8 seconds; 

a second (3 seconds) SMS 628, comprising the “audio 1.aac 
first 3 secs' segment 612 and the “image1.jpg” segment 
618 of 3 seconds; and 

a third (3 second) SMS 630, comprising the “audio 1.aac 
last 3 secs’ segment 614, the “empty video' segment 
620 of 3 seconds, and the “text 1.txt segment 624 also of 
3 seconds. 

The example logical timeline 600 was created in the step 
404 “Create Logical timeline' from the information con 
tained in the example presentation 208 (FIG. 3) by executing 
the (sub)-steps 502 to 508 (FIG. 5): 

In the step 502 "Determine start times and durations', the 
duration of the example time track 602 is determined from 
lines 10 (dur–8,000 ms) and 13 (dur–6,000 ms) of the 
example presentation 208 to be at least 14,000 ms (=14 sec 
onds) long. 

In the step 504 “Identify text media”, the reference to the 
text media "text1.txt is found in the example presentation 
208 in line 16. 

In the step 506 “Insert all media except text, the following 
audio items are inserted in the audio track 604 of the example 
logical timeline 600: 

the audio part of the audio/video media “video 1.3gp', last 
ing 8 seconds (see the example presentation 208, line 
11), is inserted in the time range 0 to 8 seconds, as 
“video1.3gp (audio part)’ 610; 

then the audio media block 'audio 1.aac', lasting 6 seconds 
(see the example presentation 208, line 14), is inserted in 
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10 
the time ranges 8 to 11 and 11 to 14 seconds, as 
“audio 1.aac first3 secs' 612 and “audio 1.aac last 3 secs’ 
614. 

Note that the 6-second audio media block 'audio 1.aac' is 
broken up into two 3-second parts So as to be aligned with the 
image and empty video media, to facilitate combining the 
audio and video tracks into a single audio/video media later 
(see below). 

Continuing in the step 506 “Insert all media except text'. 
the following video/image items are inserted in the video/ 
image track 606 of the example logical timeline 600: 

the video part of the audio/video media “video1.3gp' last 
ing 8 seconds (see the example presentation 208, line 
14), is inserted in the time range 0 to 8 seconds, as 
“video1.3gp (video part)’ 616: 

then the image media "image1.jpg lasting 3 seconds (see 
the example presentation 208, line 15), is inserted in the 
time range 8 to 11 seconds, as “image1.jpg. 618. 

Because the audio track is 14 seconds long, and the goal (as 
explained earlier) is to create a single audio/video media, it 
will be necessary to also fill a 14-seconds video track. But no 
Video or image beyond 11 seconds is contained in the 
example presentation 208. For this reason, the “empty video 
block 620 is inserted in the example logical timeline 600 in 
the time range 11 to 14 seconds. 

Finally, in the step 508 “Insert text media', the text media 
“text1.txt lasting 3 seconds (see the example presentation 
208, line 16), is inserted in the text track in the time range 8 to 
11 seconds, as "text 1.txt 618. 
The adaptation method 224 should not be construed to be 

limited to the simple example presentation 208 and the cor 
responding example logical timeline 600 which are presented 
only to facilitate easier understanding of the invention. 

Before describing details of the step 406 “Create adapta 
tion pipeline' in which an adaptation pipeline is created, the 
concept of the adaptation pipeline is briefly explained. 
The adaptation pipeline comprises a series of instructions 

where each instruction has three components: 
input identifiers (referenced media); 
operation; 
output identifier. 
In the final step 408 “Create output single media' of the 

adaptation method 224, the series of instructions of the 
dynamically constructed adaptation pipeline are then simply 
executed in a computer that may be programmed to execute 
these instructions. 

FIG. 7 shows an example adaptation pipeline 700 that is 
derived from the example logical timeline 600. 
The example adaptation pipeline 700 is shown with 

instruction fields arranged in columns: a "input identifiers' 
field 702; an “operation” field 704; and an “output identifier” 
field 706. 
An instruction is defined by the entries in the instruction 

fields wherein the “operation” field 704 indicates an adapta 
tion operation to be performed on the media whose reference 
is indicated in the “input identifiers' field 702, the operation 
resulting in a respective destination output media result 
whose reference name is contained in the “output identifier 
field 706. 

In the example adaptation pipeline 700, a first set of 
instructions (708, 710, and 712) include input identifiers (col 
umn 702) that are directly copied from the example logical 
timeline 600: 

instruction 708: “video1.3gp (audio part) & video 1.3gp 
(video part) (610 and 616); 

instruction 710: “audio 1.aac first 3 secs' & image1.jpg 
(612 and 618); and 
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instruction 712: “audio 1.aac last 3 secs’ & empty video” 
(614 and 620). 

The adaptation operations (column 704) of these instruc 
tions are listed as: 

instruction 708: "adapt to raw audio & raw video': 
instruction 710: “adapt to raw audio & create raw video 

from image'; and 
instruction 712: “adapt to raw audio & generate empty 

video'. 
The outputs generated by these adaptation operations are 

given distinct arbitrary output identifiers (column 706), i.e.: 
instruction 708: "adaptation1; 
instruction 710: “adaptation2; and 
instruction 712: “adaptation3. 
The fourth instruction 714 of the example adaptation pipe 

line 700 includes: 
input identifiers (column 702) “adaptation 3 & text1.txt 

(624); 
adaptation operation (column 704) “perform text overlay’; 

and 
output identifier (column 706) “adaptation4. 
The first three adaptation instructions (708–712) of the 

example adaptation pipeline 700 follow the example logical 
timeline 600, by using as input identifiers successively refer 
enced media in the logical timeline, and adapting the input 
media into a common form (raw audio and raw video) as 
required. This includes, in general terms, “exploding com 
pressed or coded audio and video files (for example .3gp 
audio and video formats, .aac formats), creating raw video 
from still images (.jpg format), and creating empty video in 
preparation for insertion of a text overlay. 
The function of the fourth adaptation instruction (714) is to 

perform the text overlay by combining the output of the 
previous instruction (“adaptation3) with the “text1.txt 624 
media that was referenced in the example logical timeline 
600. In other words, the fourth instruction (714) takes the 
“adaption3” which contains only audio and an empty video 
clip, and “paints' (adds a transparent layer containing the 
painted text) the text from “text1.txt 624 onto the video. 

Even though it is not present in this example it is however 
possible to perform text overlay over any video. It does not 
have to be empty video. 

The fifth adaptation instruction 716 of the example adap 
tation pipeline 700 includes: 

input identifiers (column 702) 
adaptation2 & adaptation4; 

adaptation operation (column 704) “merge media one after 
the other'; and 

output identifier (column 706) “adaptation5”. 
This fifth adaptation instruction 716 merely concatenates 

the previously generated media ('adaptationl”, “adapta 
tion2", and “adaptation4) into a single media named “adap 
tation5”. The “adaptation3 is not included since it has been 
effectively replaced with the “adaptation4 that includes the 
text overlay in the video part. 

The final adaptation operation “adapt to final format' in the 
last instruction (718) of the example adaptation pipeline 700 
is used to generate a formatted single audio/video media 
“final output single media” from the (raw) “adaptation5'. The 
“final output single media' is designed to match the capabili 
ties of the destination node (e.g. the destination node 106, 
FIG. 1) that is to receive the adapted message. 
The example adaptation pipeline 700 has been described 

with certain input media formats (.3gp, .aac, jpg, and .txt) in 
order to demonstrate a realistic example. This example 
should not be construed as limiting the invention to the adap 
tation of these formats, on the contrary, it is the explicit 

“adaptation 1 & 
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12 
objective of the invention to accommodate any and all for 
mats of media which may be carried in the media of a MMS 
message, and adapt and merge these into a single media, for 
example a single audio/video media, encoded in any practical 
format that may be required by the destination node. 

After the description of an example of an adaptation pipe 
line (the example adaptation pipeline 700), we turn now to a 
general description of the step 406 “Create adaptation pipe 
line' of the adaptation method 224 (FIG. 4). 

FIG. 8 shows an expanded flow chart of the step 406 
“Create adaptation pipeline', including steps: 
802 “Get current SMS: 
804 “Create operation”; 
806 “Text & Video?: 
808 “Add empty video': 
810 “Explode a/v to raw: 
812 “Image?"; 
814 “Image to video': 
816 “append to pipeline': 
818 “Text?”: 
820 “Create text overlay; 
822 “Done?: 
824 Merge adaptations’; and 
826 “Compress and format. 
Using the logical timeline (e.g. the example logical time 

line 600), the step 406 “Create adaptation pipeline” creates a 
sequence of individual adaptations that, together, form an 
adaptation pipeline. As described above, the adaptation pipe 
line is composed of adaptation instructions which include the 
operations required to lead to the final result which is an 
output single media. After the adaptation pipeline is created, 
the adaptation instructions it contains are executed sequen 
tially in the step 408 “Create output single media' (see 
below). 
The steps (802 to 820) form a sequence of steps for pro 

cessing one SMS of the logical timeline into a corresponding 
one or more adaptation instructions of the adaptation pipe 
line. This sequence is executed until the step 824 “Done' 
indicates that all single media sets have been processed. 

In the step 802 "Get current SMS, the first single media set 
is taken from the logical timeline in the first iteration of the 
loop; the next SMS is taken in subsequent iterations. 

In the step 804 “Create operation', an adaptation operation 
is created with the current SMS. This adaptation operation 
does not contain any text yet; if text is present in the current 
SMS it will be dealt with later. 

In the step 806 “Text& ImageVideo?” (“text and no 
videoimage') it is determined if text is present in the current 
SMS, but not video. If no text is present or video is present 
(“No” from 806), execution continues with the step 810. If 
text is present in the current SMS but no video (“Yes” from 
806) then the step 808 “Add empty video' is executed in 
which an operation to add empty video is added as part of the 
current adaptation operation. 

With the next step 810 “Explodea/v to raw”, the adaptation 
operation is added that will create an output single media that 
has raw audio and/or video (audio and/or video that is in an 
uncompressed form). 

In the next step 812 “Image'?” it is determined if a still 
image is present in the current SMS. 

If an image is found (“Yes” from 812), the step 814“Image 
to video' is executed which adds an operation in which the 
image will be transformed into video by duplicating the 
image in as many individual frames as are required to form the 
video part of the duration given in the SMS. If no image is 
found (“No” from 812), execution continues immediately 
with the step 816 Append to pipeline'. 
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In the next step (the step 816 “Append to pipeline') the 
complete adaptation instruction, that is the current operation 
as well as the input identifiers (from the SMS of the logical 
timeline) and an output identifier, is appended to the adapta 
tion pipeline; 

Before continuing with the next SMS, a determination is 
made if text is present in the current SMS, in the step 818 
“Text?'. If text is present (“Yes from 818) then an additional 
adaptation instruction is created in the step 820 “Create text 
overlay' which will create the text overlay. It will use as input 
identifiers the current text media and the single media output 
resulting from the previous adaptation operation, and create 
another adaptation output. This additional adaptation instruc 
tion is also appended to the adaptation pipeline. 

The result of executing the steps 802 to 820 is a set of one 
or more adaptation instructions that represents the single 
media contained in one SMS of the logical timeline. When 
executed, this adaptation will result in an intermediate output 
single media which contains uncompressed audio and/or 
video (and possibly text overlay). 

In the step 822 “Done?”, it is determined if all SMSs of the 
logical timeline have been processed. If the current SMS was 
the last SMS of the logical timeline (“Yes” from 822) then 
execution continues with the step 824 “Merge adaptations'. 
otherwise (“No” from 822), the execution loops back to the 
step 802 “Get current SMS to take the next SMS from the 
logical timeline, and make it the “current SMS'. 

In the step 824 “Merge adaptations', an instruction is 
appended to the adaptation pipeline which will merge all 
meaningful intermediate single media (resulting from the 
adaptations already added to the adaptation pipeline in the 
steps 816 or 820 above into one single media. That single 
media will represent all the media that were present in the 
logical timeline, in their uncompressed form while respecting 
their original timing, order and duration. 

The last sub-step of the step 406 “Create adaptation pipe 
line', is the step 826 “Compress and format”, in which an 
instruction is added to the adaptation pipeline, taking the 
result of the previous adaptation operation as input, and per 
form the adaptation to the final output format originally 
requested. This last instruction will also be responsible for 
executing any special effects that may be requested. 

In the final step 408 “Create output single media' of the 
adaptation method 224, eachadaptation instruction contained 
in the adaptation pipeline that was created in the previous step 
406 “Create adaptation pipeline', is executed sequentially. 
The result of this execution is an output single media that 
represents the original MMS content in the requested output 
format. 

Computer program code for performing the steps of the 
methods described above is stored in a computer readable 
medium such as a semiconductor memory, flash memory, CD 
and DVD, which when executed, performs the steps of the 
methods described above. 

FIG. 9 shows an improved media adaptation system 900 
according to the embodiment of the invention. The improved 
media adaptation system 900 includes an Input Module 902; 
a Data Memory (DM) 904; an Output Unit 906; a Program 
Memory (PM) 908; and a Program Execution Unit 910. The 
improved media adaptation system 900 may be conveniently 
implemented in a general purpose or specialized computer 
having a CPU and memory, where a computer program code 
is stored, and executed under any of a number of well known 
operating systems such as Linux, Mac OSX, UNIX, or Win 
dows. The modules of the system 900 may comprise a firm 
ware or alternatively a computer software code stored in a 
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14 
computer readable medium such as a semiconductor 
memory, flash memory, CD and DVD. 
The Program Memory 908 includes computer programs 

stored in computer memory, conveniently grouped in the 
following modules: a Parser Module 912; a Timelining Mod 
ule 914; a Pipelining Module 916; and a Pipeline Execution 
Module 918. The Program Memory 908 may also include 
other computer program modules (not shown) for setting up, 
running, and maintaining the improved media adaptation sys 
ten 900. 
The Data Memory 904 includes storage for a plurality of 

input media 920; a logical timeline 922; an adaptation pipe 
line 924; and an output media 926. The Data Memory 904 
may further include other data (not shown) for facilitating the 
operation of the media adaptation system 900, including 
look-up tables, temporary variables etc. 
The purpose of the media adaptation system 900 is to adapt 

a multimedia message 928 into an Output Single Media 930. 
In operation, the media adaptation system 900 receives the 

multimedia message 928 through its Input Module 902 into 
the Data Memory 904. The media adaptation system 900 
processes the multimedia message 928 using the program 
modules stored in the Program Memory 908 and executed by 
the Program Execution Unit 910. The media adaptation sys 
tem 900 delivers the Output Single Media 930 through the 
Output Unit 906. 

In FIG. 9, the adaptation is shown symbolically through 
data flow lines: 

from the multimedia message 928 to the Input Unit 902; 
from the Input Unit 902 to the plurality of input media 920; 
from the plurality of input media 920 to the logical timeline 

922: 
from the logical timeline 922 to the adaptation pipeline 

924; 
from the adaptation pipeline 924 to the output media 926; 
from the output media 926 to the Output Unit 906; and 
from the Output Unit 906 to the Output Single Media 930. 
Arrows from each of the program modules (912 to 918) to 

function points (circles) on the data flow lines indicate the 
actions performed by each of the program modules (912 to 
918) in processing data, corresponding to the steps of the 
adaptation method shown in FIG. 4 above: 

the Parser Module 912 performs the step 402 “Parse Pre 
sentation' (see FIG. 4) in which the multimedia message 
(928) that had been received through the Input Unit 902, 
is parsed and the plurality of Input Media 920 is deliv 
ered into the Data Memory 904 to be stored; 

the Timelining Module 914 performs the step 404 “Create 
logical timeline” in which the logical timeline is created 
(see FIG. 5) as an ordered sequence of the plurality of 
input media 920, and stored as the Logical Timeline 922 
in the Data Memory 904, see also the description of the 
example logical timeline 600 (FIG. 6) above: 

the Pipelining Module 916 performs the step 406 “Create 
adaptation pipeline in which a pipeline of adaptation 
instruction is derived from the Logical Timeline 922, 
and stored as the Adaptation Pipeline 924 in the Data 
Memory 904, see also the description of the example 
adaptation pipeline 700; and 

the Pipeline Execution Module 918 performs the step 408 
"Create output single media' by sequentially executing 
the adaptation instructions of the Adaptation Pipeline 
924, and storing the resulting Output Media 926 (which 
may correspond to the result of the second last adapta 
tion step 716 of the example adaptation pipeline 700, 
FIG. 7) in the Data Memory 904. 
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The Output Media 926 is preferably formatted in the 
desired final format (the step corresponding to the last adap 
tation step 718 of the example adaptation pipeline 700, FIG. 
7, as the Output Single Media 930 and delivered through the 
Output Unit 906. 

Although the embodiment of the invention has been 
described in detail, it will be apparent to one skilled in the art 
that variations and modifications to the embodiment may be 
made within the scope of the following claims. 

What is claimed is: 
1. A method for adapting a multimedia message, compris 

ing at least two input media into an output single media, the 
method comprising steps to be executed in sequence: 

(a) identifying specifications for said at least two input 
media by parsing a presentation media of the multimedia 
message, the specifications comprising instructions how 
to present said at least two input media; 

(b) creating a logical timeline from the parsed presentation, 
comprising arranging said at least two input media in 
order in accordance with the specifications, comprising: 
(i) determining a start time and duration of each said at 

least two input media: 
(ii) identifying presence of any text media in the plural 

ity of input media; 
(iii) inserting all input media except the text media into 

the logical timeline; and 
(iv) inserting the text media into the logical timeline 

after the step (iii); 
(c) creating an adaptation pipeline from the logical time 

line, comprising defining adaptation instruction steps 
following the order of the logical timeline; and 

(d) executing the adaptation pipeline, comprising execut 
ing the adaptation instruction steps upon said at least two 
input media to create the output single media. 

2. The method of claim 1, wherein said specifications com 
prise respective times and durations of each said at least two 
input media. 

3. The method of any one of claim 1, wherein the step (b) 
further comprises adjusting start times for Some of said at 
least two input media. 

4. The method of claim 1, wherein each of the adaptation 
instruction steps further comprises: 

defining one or more input media of said at least two input 
media for transcoding; 

defining a transcoding operation for the one or more input 
media using a set of transcoding parameters; and 

defining a respective destination output media for the result 
of the transcoding operation. 

5. The method of claim 4, wherein the step (d) further 
comprises merging the respective destination output media 
into the output single media. 

6. The method of claim 1, wherein the output single media 
is one of the following: 

an audio file including an audio stream; 
a video file including a video stream; or 
a combined audio and video file including audio and video 

StreamS. 

7. The method of claim 6, wherein the step (d) further 
comprises: 

converting a text media of said at least two input media into 
a graphical representation; and 

overlaying the graphical representation over the video 
stream of the video file or the combined audio and video 
file respectively. 
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8. The method of claim 6, wherein the step (d) further 

comprises: 
converting an image media of the plurality of input media 

into a video representation; and 
inserting the video representation into the video stream of 

the video file or the combined audio and video file 
respectively. 

9. The method of claim 1, wherein the multimedia message 
is a multimedia messaging service (MMS) message. 

10. A media adaptation system for adapting a multimedia 
message including a plurality of input media, into a single 
output media, the system comprising: 

a processor; and 
a computer memory having computer readable instructions 

stored thereon for execution by the processor, the pro 
cessor being configured to identify specifications for 
said plurality of input media by parsing a presentation 
media of the multimedia message, the specifications 
comprising instructions how to present the plurality of 
input media, and to form: 

a timelining module for creating a logical timeline of the 
input media from the parsed presentation, comprising 
arranging said plurality of input media in order in accor 
dance with the specifications, wherein the timelining 
module is further configured to: 

(i) determine a start time and duration of each input media; 
(ii) identify presence of any text media in the plurality of 

input media; 
(iii) insert all input media except the text media into the 

logical timeline; and 
(iv) insert the text media into the logical timeline after all 

other input media have been inserted; 
a pipelining module for creating an adaptation pipeline 

from the logical timeline, comprising defining adapta 
tion steps following the order of the logical timeline; and 

a pipeline execution module for executing said adaptation 
instruction steps upon the plurality of input media to 
create the output single media. 

11. The system of claim 10, wherein the specifications 
comprise respective times and durations of each of said plu 
rality of input media. 

12. The system of claim 10, wherein the timelining module 
is further configured to adjust start times for some of said 
plurality of input media. 

13. The system of claim 10, wherein the pipelining module 
is further configured to: 

define one or more input media of said at least two input 
media for transcoding; 

define a transcoding operation for the one or more input 
media using a set of transcoding parameters; and 

define a respective destination output media for the result 
of the transcoding operation. 

14. The system of claim 13, wherein the pipeline execution 
module is further configured to merge the respective destina 
tion output media into the output single media. 

15. The system of claim 10, wherein the output single 
media is one of the following: 

an audio file including an audio stream; 
a video file including a video stream; or 
a combined audio and video file including audio and video 

StreamS. 

16. The system of claim 15, wherein the pipeline execution 
module is further configured to: 

convert a text media of said at least two input media into a 
graphical representation; and 
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overlay the graphical representation over the video stream 
of the video file or the combined audio and video file 
respectively. 

17. The system of claim 15, wherein the pipeline execution 
module is further configured to: 

convert an image media of the plurality of input media into 
a video representation; and 

insert the video representation into the video stream of the 
video file or the combined audio and video file respec 
tively. 

18. The system of claim 10, wherein the multimedia mes 
sage is a multimedia messaging service (MMS) message. 

19. A media adaptation system, comprising: 
at least one hardware processor; 
a non-transitory computer readable storage medium hav 

ing computer readable instructions stored thereon for 
execution by the processor, causing the processor to: 
adaptat least two input media contained in a multimedia 

messaging service (MMS) message including a pre 
sentation, into an output single media, comprising: 

(a) identifying specifications for said at least two input 
media by parsing the presentation, the specifications 
comprising instructions how to present said at least 
two input media; 

(b) creating a logical timeline from the parsed presenta 
tion, comprising arranging said at least two input 
media in order in accordance with the specifications, 
comprising: 
(i) determining a start time and duration of each input 

media; 
(ii) identifying presence of any text media in the plu 

rality of input media; 
(iii) inserting all input media except the text media 

into the logical timeline; and 
(iv) inserting the text media into the logical timeline 

after all other input media have been inserted; 
(c) creating an adaptation pipeline from the logical time 

line, comprising defining adaptation instruction steps 
following the order of the logical timeline; and 

(d) executing the adaptation pipeline, comprising 
executing the adaptation instruction steps upon said at 
least two input media to create the output single 
media. 
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20. The system of claim 19, wherein the specifications 

comprise respective times and durations of each of said plu 
rality of input media. 

21. The system of claim 19, wherein the at least one hard 
ware processor is further configured to adjust start times for 
Some of said plurality of input media. 

22. The system of claim 19, wherein the at least one hard 
ware processor is further configured to: 

define one or more input media of said at least two input 
media for transcoding; 

define a transcoding operation for the one or more input 
media using a set of transcoding parameters; and 

define a respective destination output media for the result 
of the transcoding operation. 

23. The system of claim 22, wherein the at least one hard 
ware processor is further configured to merge the respective 
destination output media into the output single media. 

24. The system of claim 19, wherein the output single 
media is one of the following: 

an audio file including an audio stream; 
a video file including a video stream; or 
a combined audio and video file including audio and video 

StreamS. 

25. The system of claim 24, wherein the at least one hard 
ware processor is further configured to: 

convert a text media of said at least two input media into a 
graphical representation; and 

overlay the graphical representation over the video stream 
of the video file or the combined audio and video file 
respectively. 

26. The system of claim 24, wherein the at least one hard 
ware processor is further configured to: 

convert an image media of the plurality of input media into 
a video representation; and 

insert the video representation into the video stream of the 
video file or the combined audio and video file respec 
tively. 

27. The system of claim 19, wherein the multimedia mes 
sage is a multimedia messaging service (MMS) message. 
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